Inhibitory effects of desmethylimipramine on the action of thyroxine on cardiac beta-receptors and myocardial phosphorylase.
The influence of chronic administration of desmethylimipramine (DMI) on the actions of thyroxine (T4) on rat heart was studied. Administration od DMI (10 mg/kg, i.p., twice daily) for 7 days did not alter the cardiac beta-adrenergic receptor density or the affinity for (-)[3H]dihydroalprenolol (3H-DHA) but diminished the activation of myocardial phosphorylase produced by isoproterenol. Chronic injections of T4 (500 microgram/rat) for 5 days caused an increase in the number of beta-adrenergic receptors in the heart and potentiated the stimulatory effect of isoproterenol on cardiac phosphorylase alpha activity. When DMI was administered concomitantly with T4, there was no increase in the density of myocardial beta-adrenergic receptors and the T4-induced potentiation of the activation of heart phosphorylase by isoproterenol was abolished. However, simultaneous treatment of the rats with DMI and TR4 did not diminish the positive chronotropic effect of T4. It was concluded that DMI, while not affecting the population of cardiac beta-adrenergic receptors by itself, prevents the increase in these receptors produced by T4 and obviates the T4-induced potentiation of phosphorylase activation by isoproterenol. That the tachycardia caused by T4 persists in hearts in which DMI has impeded the increase in myocardial beta-receptors suggests that the increase in heart rate is not dependent on cardiac beta-adrenergic receptor density.